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Older people with hemophilia (PwH) who did not receive prophylaxis from a young age are at increased risk of developing hemophilic arthropathy.1-5 Advancements in hemophilia care since the 1970s, alongside improvements in general healthcare, has led to an increased life expectancy and resultant challenges in management of older PwH.2,6-9  Limited guidance exists for managing this population.6,8	Comment by Avalere Health: Srivastava WFH 2020
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Efmoroctocog alfa, a recombinant FVIII Fc fusion protein (referred to herein as rFVIIIFc), and eftrenonacog alfa (recombinant FIX Fc fusion protein [rFIXFc]), are extended half-life factor replacements for hemophilia A or B, respectively, with demonstrated long-term safety and efficacy among individuals of all ages, however, there are limited data on older PwH.10-17  	Comment by Avalere Health: Mahlangu Blood 2014
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[bookmark: _Hlk165561588][bookmark: _Hlk165561635]This post hoc analysis of A-LONG/ASPIRE and B-LONG/B-YOND studies assessed comorbidities and long-term efficacy and safety in those with severe hemophilia aged ≥50 years. As previously reported, all protocols had local ethics board approvals and were conducted in accordance with the International Conference on Harmonization Guidelines for Good Clinical Practice and the Declaration of Helsinki; participants provided informed consent.10-13 Briefly, A-LONG enrolled previously treated males aged ≥12 years with severe hemophilia A receiving prophylaxis, or on on-demand therapy with a history of ≥12 bleeding events in the 12 months prior to the study, and no history of inhibitors.10B-LONG enrolled previously treated males aged ≥12 years with severe hemophilia B, on a prior prophylaxis regimen or with a history of ≥8 bleeding events in the 12 months prior to the study, and no history of inhibitors.11Eligible participants could enroll in the respective extension studies (ASPIRE or B-YOND).12,13 Outcomes included annualized bleed rates (ABRs), target joint resolution, modified Hemophilia Joint Health Score (mHJHS) (in A-LONG/ASPIRE only), Haemophilia Quality of Life Questionnaire for Adults (Haem‑A-QoL), factor consumption, cumulative exposure, and safety. Descriptive statistics are presented for participants with an efficacy period. Additional details of the methods are defined in Supplementary Material. 	Comment by Avalere Health: Mahlangu Blood 2014
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There were 21 participants aged ≥50 years in A-LONG, 20 of which participated in ASPIRE. At baseline, participant median age was 57 years and 81% had a target joint (Supplementary Table 1). The FVIII regimen in this subgroup prior to A-LONG was prophylaxis for 29% (n=6/21) and on-demand (OD) treatment for 71% (n=15/21) of participants. Participants had a median (interquartile range [IQR]) duration of rFVIIIFc treatment of 4.3 (3.1-5.4) years and 318 (257-425) exposure days (EDs). In B-LONG there were 26 participants aged ≥50 years, 16 of which also participated in B-YOND. The median age of participants at baseline was 56 years, 62% had a target joint (Supplementary Table 2). Prior to B-LONG enrollment, 42% (n=11/26) of participants were treated with prophylaxis and 58% (n=15/26) were treated OD. Median (IQR) duration of rFIXFc treatment was 3.4 (1.0-5.4) years; 54% of participants had ≥3 years of treatment. The median (IQR) number of rFIXFc EDs was 101 (44-220).	Comment by Avalere Health: Reviewers - to condense the text sufficiently we have restructured the text to discuss participants with hemophilia A and B together, rather than all the data on hemophilia A followed by hemophilia B. This has allowed us to weave in concepts from the discussion throughout the text.	Comment by Avalere Health: Reviewers - Demographics/concomitant medication data tables have been moved to supplement
Approximately half of participants in both A-LONG/ASPIRE (n=10/21, 48%) and 
B-LONG/BYOND (62%, n=16/26) had ≥1 concomitant health condition at baseline (Supplementary Table 1 and 2). The most common conditions in participants in 
A-LONG/ASPIRE were depression (n=5/21, 24%), hypertension (n=4/21, 19%), and pain (n=4/21, 19%), and in B-LONG/B-YOND were hypertension (n=13/26, 50%) and pain (n=7/26, 27%). Baseline comorbidities were similar to those reported previously, highlighting physical and mental health conditions affecting aging PwH.6,9 Of note, the prevalence of hypertension reported here is lower than reported elsewhere6,18,19; in the HUGS VII study, 57% of PwH A/B of all severities and ≥50 years of age in the US had hypertension.6 	Comment by Avalere Health: Curtis J Blood Med 2022
Steen Carlsson Haemophilia 2021	Comment by Avalere Health: Curtis J Blood Med 2022
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More than half of participants were taking ≥1 concomitant medication at baseline (62%, n=13/21 in A-LONG/ASPIRE; 69%, n=18/26 in B-LONG/B-YOND) (Supplementary Table 1 and 2). For both subgroups, the most common indications were pain (largely related to arthropathy/joint pain) and hypertension. Acute and chronic pain are common features of hemophilia due to bleeds and/or arthropathy. Older individuals face the burden of both hemophilia-related and age-related joint degeneration, likely due to receiving sub-optimal management for their hemophilia in earlier years. Thus far, only the timely administration of FVIII/FIX early in life has demonstrated efficacy in preserving joint health among individuals with severe hemophilia.5,20 Furthermore, while several participants in this analysis experienced depression or anxiety, no medications for these conditions were reported, suggesting PwH may not receive adequate treatment for these conditions. Depression is common in older people with physical health conditions; it significantly impacts quality of life (QoL) and is associated with poorer treatment outcomes.21 It is important that PwH receive effective treatment and support for mental health conditions, to cope with the burden of hemophilia and age-related comorbidities.      	Comment by Avalere Health: Reviewers, these sentences have been adapted from the discussion for inclusion here	Comment by Avalere Health: Warren Blood Adv 2020
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Prophylaxis with rFVIIIFc and rFIXFc resulted in low overall and joint ABRs in participants ≥50 years of age, including those with target joints at baseline (Figure 1). As expected, pre-study ABRs were higher in participants treated OD compared with prior prophylaxis, and ABRs were higher in those receiving rFIXFc OD compared to rFIXFc prophylaxis. These results are consistent with adults/adolescents in the overall study populations.10-13 	Comment by Avalere Health: Mahlangu Blood 2014
Powell NEJM 2013
Nolan Haemophilia 2020
Pasi Haemophilia 2020
In addition to improved bleed protection, joint health also improved. For participants always on prophylaxis, with an mHJHS at each time point (n=10), the mean (standard deviation [SD]) mHJHS was 50.10 (15.79) at A-LONG baseline and 41.70 (11.48) at the last available visit in ASPIRE; mean (SD) change from baseline was −8.40 (10.87). All 42 evaluable target joints in 12 participants from A-LONG/ASPIRE, and all 19 in 6 participants from B-LONG/
B-YOND, resolved with prophylaxis. 
For participants always on prophylaxis, mean (SD) change in total Haem-A-QoL score from A-LONG/B-LONG baseline to the last visit was −2.1 (12.11) and −4.9 (6.83), respectively (Figure 2A and 2B). Subdomains with greatest improvement were Sports and Leisure in A-LONG/ASPIRE, and View of Yourself in B-LONG/B-YOND. Although there is a difference in the scale and direction of change in Haem-A-QoL domain scores between participants with hemophilia A and B, we hesitate to draw conclusions about these differences due to the limited sample size. QoL among PwH worsens with age, highlighting the burden of age-related health conditions.6 Here, we report sustained QoL in participants aged ≥50 years on prophylaxis with rFVIIIFc/rFIXFc with improvements in some domains, including Physical Health and Sports and Leisure, demonstrating that bleed protection and joint health benefits of prophylaxis may enable older PwH to be more physically active.  	Comment by Avalere Health: Curtis J Blood Med 2022	Comment by Avalere Health: Reviewers - this sentence is adapted from the discussion
Participants on prophylaxis did not require a significant increase in their dose of factor to maintain the low ABRs observed in the studies, with a mean (SD) change in dose at the end of A-LONG/B-LONG compared with the end of ASPIRE/B-YOND of 6.5 (10.6) IU/kg and 3. 9 (15.7) IU/kg, respectively (Supplementary Table 3).	Comment by Avalere Health: Reviewers - Consumption data that was originally included in the main text has been moved to a table in the supplementary materials
Safety outcomes were consistent with the overall populations of the respective studies.10-13 No new safety concerns, deaths, or inhibitor development occurred in the older subpopulation. Treatment-emergent adverse events (TEAEs) were reported in 95% (n=20/21) and 89% (n=23/26) of participants aged ≥50 years in A-LONG/ASPIRE and B-LONG/B-YOND, respectively (Supplementary Table 4). For both groups, most TEAEs were mild or moderate and were as expected for this population (Supplementary Tables 4, 5, and 6). Serious TEAEs were reported in 8 participants in A-LONG/ASPIRE (including 1 serious TEAE of myocardial infarction in a participant with known cardiac risk factors), and 14 participants in B-LONG/B-YOND; no serious AEs were related to either rFVIIIFc or rFIXFc treatment (Supplementary Tables 4, 7, and 8).	Comment by Avalere Health: Mahlangu Blood 2014
Powell NEJM 2013
Nolan Haemophilia 2020
Pasi Haemophilia 2020	Comment by Avalere Health: Reviewers - Overall safety data table has been moved to supplemental materials
Limitations of this analysis include the relatively small sample size, the exclusion of patients with certain comorbidities and medications, which may be more common in older PwH, the limited racial and ethnic diversity potentially affecting the spectrum of comorbidities, and that concomitant conditions and medications were only recorded at baseline, barring long-term assessments. This analysis also did not specifically assess the impact of HCV or HIV infection on patients. 
The results for the ≥50 years subgroups are consistent with the overall study populations, suggesting that rFVIIIFc and rFIXFc provide long-term clinical benefits irrespective of age or presence of target joints in PwH. The results of this analysis highlight that the prevalence of concomitant conditions and reliance on medications in older PwH predominantly stems from the burden of pain and chronic arthropathy, underscoring the necessity of initiating prophylaxis at an early age. Further research is essential to developing best practices for management of aging PwH.
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Figures
Figure 1. ABRs by treatment regimen pooled from A-LONG/ASPIRE and B-LONG/
B-YOND.*, † (A) All participants ≥50 years of age in A-LONG/ASPIRE. (B) Participants with target joints at baseline ≥50 years of age in A-LONG/ASPIRE. (C) All participants ≥50 years of age in B-LONG/B-YOND. (D) Participants with target joints at baseline ≥50 years of age in B-LONG/B-YOND.
[image: ]	Comment by Tim Davies: Added revised figure, panels have been combined and amendments made to footnotes 
ABR, annualized bleed rate; FVIII, factor VIII; IP, individualized prophylaxis; IQR, interquartile range; OD, on-demand; PPX, prophylaxis; WP, weekly prophylaxis.
*Participants could change treatment regimens at any time during ASPIRE/B-YOND and may appear in ≥1 group; they are considered in each treatment regimen they participated in for the duration of time on that regimen. n is the number of participants in the specific treatment regimen and with an efficacy period. †One participant was missing prestudy ABR for the B-LONG study. ‡Among 3 participants on modified prophylaxis during the study, median (IQR) overall ABR was 4.61 (0.64-5.12); median (IQR) joint ABR was 2.84 (0.64-3.07) (data not shown in graph). §Among 3 participants receiving on-demand treatment during the study (data not shown in graph), median (IQR) overall ABR was 17.40 (9.81-81.54); median (IQR) joint ABR was 13.42 (5.89-72.86). ||Among 3 participants with target joints at baseline on modified prophylaxis during the study (data not shown in graph), median (IQR) overall ABR was 4.61 (0.64-5.12); median (IQR) target joint ABR was 2.84 (0.64-3.07). ¶Among 2 participants with target joints at baseline receiving on-demand treatment during the study (data not shown in graph), median (IQR) overall ABR was 49.47 (17.40-81.54); median (IQR) target joint ABR was 43.14 (13.42-72.86). #Among 4 participants on modified prophylaxis during the study (data not shown in graph), median (IQR) overall ABR was 7.07 (5.36-8.41); median (IQR) joint ABR was 3.99 (1.24-6.94). **Among 3 participants with target joints at baseline on modified prophylaxis during the study (data not shown in graph), median (IQR) overall ABR was 6.44 (4.28-7.70); median (IQR) target joint ABR was 1.56 (0.92-6.41).





Figure 2. Health-related quality of life in participants ≥50 years of age on rFVIIIFc or rFIXFc prophylaxis. (A) Change in Haem-A-QoL score* from A-LONG baseline to the last visit with a score for participants who were always on a prophylaxis regimen. (B) Change in Haem-A-QoL score* from B‑LONG baseline to the last study visit with a score for participants who were always on a prophylaxis regimen.
[image: ]
Haem-A-QoL, Haemophilia Quality of Life Questionnaire for Adults; rFIXFc, recombinant factor IX Fc fusion protein; rFVIIIFc, recombinant factor VIII Fc fusion protein; SD, standard deviation.

*Haem-A-QoL scores range from 0 to 100, with higher scores representing a higher impairment in quality of life for each sub-score and total score. †Last visit of few categories is not the same as last visit of Total category. Hence the Total value is not the sum of respective categories.


image1.jpeg
A Overall prestudy ABR by C  Overall prestudy ABR by

prestudy FVIIl regimen prestudy FIX regimen
30
20.00
- - 25
™ o
& g 2 12.68
c c
S s 7.16
-] 5 186
@ @
£, E 0
& &
< < 100 243
180 050 8 ] 185 | 138 138
; 1l 0 h -
PPX oD Overall _ Joint Overall _ Joint PPX OD Overall Joint Overall Joint Overall Joint
(n=6) (n=15) WP (n=7) 1P (n=14) 0=100=18)  wp (n=13) IP (n=7) oD (n=8)
All subjects 250 years of age* All subjects 250 years of age*
B Overall prestudy ABR by D Overall prestudy ABR by
prestudy FVIIl regimen prestudy FIX regimen
70 30 25.00
60
5 5 25 17.24
g % g 20
§ 40 g
k- 3 184 5.00 716
e ¥ g
= ~ 10
o« o«
g g sy7 16
§ 5 0.96
10 127 o6 5 1.0
0 L u 0
PPX oD Overall  Joint Overall  Joint PPX OD Overall Joint Overall Joint Overall Joint
(=) (n=13) WP (n=5) 1P (n=11) =5 =10 “wpieg) 1P (n=4) OD (n=4)

Subjects 250 years of age with target joints at baseline!\ Subjects 250 years of age with target joints at baseline**




image2.jpeg
Totalt (n=13)

Sports and Leisure (n=11)
Work and School (n=11)
Treatment (n=16)

Feeling (n=17)

Physical Health (n=17)

View of Yourself (n=17)

Future (n=17)

Dealing with Hemophilia (n=17)
Partnership and Sexuality (n=16)
Family Planning (n=6)

Totalt (n=6)

View of Yourself (n=9)
Partnership and Sexuality (n=8)
Physical Health (n=9)

Sports and Leisure (n=4)
Future (n=9)

Dealing with Hemophilia (n=9)
Work and School (n=5)
Family Planning (n=2)

Feeling (n=9)

Treatment (n=9)

-8.864
-6.818

-6.278

-6.250

-0.221
1.961
5.729
11.458
—
Better >
Worse
RSN B S RO
Mean change from A-LONG baseline
0
1.3889
4.5139
]
Better
Worse
-20 -15 -10 -5 0 5 10 15 20

Mean change from B-LONG baseline

Baseline,
mean (SD)

426 (14.90)
74.8 (16.97)
34.1(29.23)
36.6 (18.20)
33.1(21.96)
62.8 (20.42)
429 (18.63)
46.2(21.62)
13.7 (12.48)
182 (23.42)
21.9 (27.31)

Baseline,
mean (SD)

33.4 (14.66)
489 (21.62)
35.4 (40.27)
53.3(21.36)
65.0 (31.09)
483 (22.78)
26.9 (34.05)
28.8 (23.63)
0.0 (0.00)
20.8 (16.54)
26.7 (12.70)

Last visit,
mean (SD)

40.5 (20.29)
65.9 (23.43)
27.3 (24.80)
30.3 (11.90)
26.8 (28.36)
57.3(31.43)
41.8 (25.00)
46.0 (27.96)
15.7 (15.83)
24.0 (34.41)
33.3(35.28)

Last visit,
mean (SD)

28.5 (14.20)
34.4(18.28)
22.9 (37.47)
45.0 (22.36)
57.5 (29.86)
417 (34.37)
241 (23.36)
26.3 (28.78)
0.0 (0.00)
22.2 (18.25)
31.3 (13.07)

Change,
mean (SD)

-21 (12.41)
-8.9 (18.69)
-6.8 (15.87)
-6.3 (18.10)
-6.3 (13.80)
-55(25.47)
-12(14.42)
-0.2 (23.60)
2.0 (16.80)
5.7 (26.65)
115 (22.16)

Change,
mean (SD)

-4.9 (6.83)
-14.4(19.28)
-12.5(20.89)
-8.3 (12.99)
-7.5(9.57)
-6.7 (20.92)
-2.8(27.32)
-2.5(5.59)
0.0 (0.00)
1.4(17.89)
45(8.14)




